Inhibitory and stimulatory effects of neuropeptide Y(17-36) on rat cardiac adenylate cyclase activity. Structure-function studies.
Neuropeptide Y (NPY) inhibits cardiac adenylate cyclase activity by interacting with specific receptors coupled to a pertussis toxin-sensitive G protein. Structure-activity studies revealed that only C-terminal fragments can exhibit an NPY-like inhibitory effect on 125I-NPY binding and adenylate cyclase activity of rat cardiac ventricular membranes. Although NPY(17-36) inhibited 125I-NPY binding with high potency, it produced a biphasic effect on basal (GTP, 10 and 100 microM or guanosine 5'-gamma-O-(thio)triphosphate (GTP gamma S, 10 microM) adenylate cyclase activity. Low concentrations (less than 1 nM) of NPY(17-36) inhibited the adenylate cyclase activity whereas high concentrations (greater than 1 nM) reversed this action. GTP gamma S (100 microM) reversed the biphasic effect of NPY(17-36). NPY(17-36) exhibited only a stimulatory effect in the membranes from pertussis toxin-treated rats and an inhibitory effect with membranes from cholera toxin-treated rats. Low concentrations (less than 1 nM) of NPY(17-36) inhibited isoproterenol-stimulated adenylate cyclase activity whereas high doses (greater than 1 nM) reversed this activity. The cardiac NPY receptor antagonist, NPY(18-36) (1 microM), completely blocked the biphasic effect of NPY(17-36) on isoproterenol-stimulated activity. The inhibitory dose-response curve of NPY on isoproterenol-stimulated adenylate cyclase activity was shifted parallel to the right by NPY(17-36) (1 microM), suggesting that it is an antagonist of NPY at high concentrations. N-alpha-acetylated and C-terminally deamidated analogs of NPY(17-36) had no effect on the adenylate cyclase activity. [im-DNP-His26] NPY exhibited a more pronounced biphasic effect whereas N-alpha-myristoyl-NPY(17-36) elicited only a stimulatory effect. These investigations suggest that: 1) the inhibitory and stimulatory effects of NPY(17-36) are mediated by high affinity NPY receptors coupled to a pertussis toxin-sensitive G protein and a distinct population of low affinity receptors coupled to a cholera toxin-sensitive G protein, respectively; and 2) the stimulatory effect of NPY(17-36) is dissociable.